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Abstract of JP2003242622 
PROBLEM TO BE SOLVED: To provide a 
magnetic recording medium wliich improves 
recording and reproducing characteristics and 
thermal fluctuation resistance and can record 
and reproduce high-density information, a 
method of manufacturing the same and a 
magnetic recording and reproducing 
apparatus. 

SOLUTION: The magnetic recording medium 
is provided with at least a soft magnetic 
ground surface film, orientation control film for 
controlling the orientability of the film right 
thereabove. perpendicular magnetic film of the 
axis of easy magnetization oriented mainly 
perpendicularly to a nonmagnetic substrate 
and protective film on the substrate, in which 
the orientation control film is an alloy 
expressed by Ni-X1-X2; the content of Ni is 20 
to 80 at.%; XI is any one kind or >=2 kinds 
selected from Ta, Nb. Hf, Zr, and Ti; and X2 is 
any one kind or >=2 kinds selected from B, C, 
P, Si, Ge, and R. 
COPYRIGHT: (C)2003.JPO 



^^^^ 




hltpi//v3.espacenetconVtextdoc?DB=EPODCC&IDX=JP2003242622&FM)&QPN=JP2003242622 



9/21/20(X 



(19) n^m¥f^!f (J p) 



(12) 



(A) (.u)mmm'Am^^- 

#112003-242622 

(P 2003-24262 2 A) 
(43) ^gB 0 ¥^15# 8 ^ 29 0 (2003. 8. 29) 



(SDlnt.CL ' 

GilB 5/65 
5/64 
5/667 
5/738 
5/851 



F I 

GllB 5/65 
5/64 

5/667 
5/738 
5/851 

ii*3S(Dm4 OL (^16M) aj*MlCjK< 



f-7D-K (#%) 

5D006 
5D112 
5E049 



(2i)aigB»^ 


Irf ^2002 - 40866 ( P 2002 - 40866) 




000002004 










(22)miP5 


W-I&H^ 2 ^ 19 0 (2002. 2. 19) 




*Mffl5?SE^;*cPg 1 T Bl3» 9 # 






(72)^§g# 
























(72) 
























(74)^^3 A 


100118740 



















(54) i^m(D^m mn.mmmt$i. ^<Dmm:^mis^xfm%?d.mn±mm 

T< < <<<<<<<<<<<<<< 



(57) [^j^J 

mBm^mmci^i L±i,zmmcsim i.fzmm.m.^ t . 
^mmttimnrhti. ^m^mmma^N i - x 1 - x 2 

T•^$t^■S•^^T•fcoT. N i (O-g-W*^^ 2 O ~ 8 0 a 
t%X\ Xl/!i5Ta. Nb, Hf, Zr, T i d^PjiSli 

Si, Ge, P t;6»P,®l^i^5V^■f4^A»la*fc^42a 




( 2 ) 

1 

^^m^&mi^M L^jdftitttcieiS] LfcsaiKttJit . 

i^mmti'-^n bti. sMaifiiHiWitii^N i - x i - x 2 

T'^^4x2>-g-^T-*)oT. N i 2 0 ~ 8 0 a 

t %-r\ Xl/4STa, Nb, Hf, Zr. Ti A^biSl*' 

Si. Ge, P t;i^ibiS«nSV^TixAua*fc»i2ffi 

ifkmmtii^t-^ p>tL. igiai6]$im)Mz)SN i - x i - x 2 

•t?*$iX-5-a-^-efcoT. N i <D^*^*S2 0~8 0 a 
t X 1 *s 4 Am<r>7cm. 5 Afil<05c^d» bSHftt 

[ft3ft^3l Sif^mmf^A^. N i Ta C-^^. N i Nb 20 
C-g-^, NiTaP-a-^. N i T a P t-a-^;0^?>il(m 

[IS3j^^4l ffir6]W»|I;4S, N i tTa irC^-g-tfW 
TJ^fj/it), xNi-yTa-zC (20a t %^ x ^ 8 
0 a t %. 1 5 a t %^ y ^ 7 5 a t %. 0 . 5 a t % 
Szg50at%) -C^^ixSmfiK-CfeSr t Sr!|#8(tt 
i--5t»*^ 1 TIiM 3 <D\>^-rtlt>> 1 iSJClEttOJK^fEiiijSE 

[fiS*^5] ia(tn^J^B[roj?$7JS, 0. 5nm~30n 30 

( W*3l 6 1 Siil^ttKW AH c /H c tJS 0 . 3 gAT-C 

[M*JS7] Sii:attlIjJ5C r cD#*fi;5S 1 4~2 4 a 
t %. P t O-g-Wft^^ 1 4 ~ 2 4 a t %r-fe^ C o C r 

(He) ^53000 (oe) tA±, mmm.mmi$.m.n 

(-Hn) A^O (Oe) t-ti 2 5 0 0 (Oe) SXT. a 40 
©aik (Mr) t^mmit (Ms) ^(DttMr /MS/J5 
0. 9J&^±•^^fo^>:li:S:i|#mi:-r58S*«l7^M6<7>^^ 

[ii*j*8i mm^i^mtK i(r>m^i^o. i~5a t 

%OB&^*U, SjtmiiBgfDAfl 5 0*S2~1 0° (O 

lf»*:«9] 4fc^ttTiteK<73«a?Pa^^a[B s (T) t 
Igff t (nm) iWifilB s • t (T • nm) ;j5 4 0 (T 



4#W 2003-2426 22 
2 

[W*iIlO] iai^SJWIifiiiC^ttJ^irroPBllc. Co 
C r-g-^, C o C r X 3-g-^, C o X 3-g-^ (X 3 : P 
t, Ta. Zr. Ru, Nb. Cu. Re, Ni. M 
n, Ge. Si. O. N. BA^Pj^tftl^V^-fnTj^ 1 ffi 

CoO-^^ftli3 0~7 0 a t%T-fc5't^rfl«I;ii5jg^$ 
i^-C^^S r i: Sr!|#m t i-.5 l TiS 9 <ov>-rtt7l» 1 

21 ^m^mmti^m^Tmm<r>mizmmi± 

*il,NT. ier6j*!lWISr. N i - X 1 -X 2T-*^?ix-5-g- 
&r-fcoT. N i ro-g>t*755 2 0~8 0 a t XI 
;45Ta. Nb. Hf. Zr. T i 75^b]g^^i^•5^^■ri^*^ 
iai*ytfi2aJ':AJi. X2 74«B. C. p. si. Oe, 
P t *^e33S(mSV^-riX75^lSSfc{i2StJl±T-fc-5:5' 

m^mi 41 mfs.mmm^t. mm^tzmmm^m^ 

mm.mw-X'h^z.t ^t^Wit-t^m^'^mm^'m.m.o 

lO 0 0 1 ] 
10 0 0 2] 

[Se5l50$^*|fl lKmfB»S^»«0 1 a-Cife?)^>- 

(HDD) (1. m?5E-^r<^fS»^-^7)5¥*6 0 

[0 0 0 3] rl^lS^t^.TV^5^^^i5^ff:t^^alc: 
i:-e*>!9. C o Co(^h c p«|j§(Octt 

[000 41 5 'iSF^ia^ie^iSE^^fT-fi. iS5IE® 
9Ba['fli-t-.5i:l2«ae's' hOl ITS' hfoytU ©«tt®©fl£ 



( 

3 

[0 0 0 5] mfc*tL. m^m^Ho^mitm^mt^^ic 

[0 0 0 6] 

[3g?^AiA¥9tLJ:5 ti-SBSSl iS^T-Ji. mMIE»^« 
I0 0 0 7J L;!)>L^i;4St>> ±fEro J; 5 «-W-«1T*>JS 

(0 0 0 81 -m^mm.mn.tmmm±. m^^i^mn 
h^i^ mmm'&.mii x. xi%mm<omxmiiSi. ^ i > 5. 

[00091 2 6 6 9 5 2 9 -^^ii^BJCJi, ^^l^tt 

$*5*JSfe;iS|i^$ttTV^-5. U*»L/£;ilSb. T i 

[ 0 0 1 0 1 il^rW^S - 1 8 0 3 6 0 #-^«»C»i, C o 
t R u 2)T«JlSSr^?Ktt««i: C o^^SiSSai* 

ait(73raicfflv>sit(;ij;i9. c o -a-^Siitmtt^o c 

7>s . C o R u e> 5 T«6IK«iSSiiaS*s:>; t < 



3 ) 1*512 003-2426 22 

4 

loo 1 ll i|#WB36 3-2 1 1 1 1.7#^«»-»±. 

mmitnmmx'^^. 
10 [00121 :^^mi-i. ±m^^i^^^xfi^titzh<o 

[001 31 

1) Jiiaiss^fi¥gt-r5fcfe<75mi (o^Bjtt. ^m.i±& 
^ifl[6]M^^PBI;45N i - X 1 - X 2-e^$tt-5-a-^r-fco 

N i <D-^^^i)i2 0~8 0 a t%X\ X 1 *ST a , 
Nb, Hf, Zr, T i 7»»tatfn4V'>-f*t*^lfi*fc 
l*2Sa±, X2ASB, C. P. Si, Ge, P t A>f> 
iHmS W ^-rtt*^ 1 fcJ4 2 Ji-C-fc 5 w t 

t •r^m^fs.mtmwx^iyo 

^4Sr$lJ^»•r•5^aIS]^lJ^alalfc, mitmM,mAmm^Mi.± 
lSia(^$|J^»lI;^|5N i -x i -x 2T-^$ti.5-^^-e*)o 

T. N i (D^^mt^ 2 0 ~ 8 0 a t %-C-. X 1 4 Age 
Otl*, 5 AiJ|C07C^j4>P>^tm5V^-f4x;J>ia*fc»4 
2aWJ::. X 2;5S3BSI(D7C^, 4 Bj0l<D7c*, P t A> 

3) ±IBRMSr«l9J:-r-5fcfe<^ll3<0^iq{4, Sai6)*W 

N i T a C-g-^fe, N i N b C-^:&, N i T a P-g- 
N i T a P t -g-^*>P>^tfixS V^•r4^;J^ 1 ffiT-fcS 
40 Ct^r^miri-S 1) *fc»±2) (c|B^<oa^fetti«<*: 

4) ±IBIiH«r<il^i-5fcJ6om4co^ejj4, iBl^nfiW 
ISyJS, N i iTa i:CSr-g-tj'W»4;i^ib/ii9, xNi-y 
Ta-zC (20a t %S xS80at%, 15a t% 
gy^75at%, 0. Sat %g z ^ 5 0 a t %) X 

m^ti^m^xhi>:it%:wmt-ri> I) ibms) 

)R<Dff$*^ 0. 5 nm~3 0 nm-t?fc5r tSri^i: 
50 1-il) Wl^-fttA>l«»cfEifewa^lS®«Cft: 



( 

5 

1) 7!jig5) (o\,^-rti*^i^icfs.m.(om^te.smi^X'»> 

mAiC r O^^fiTJS 1 4 ~ 2 4 a t %. P t (D^^AHi 
1 4~2 4 a t%T?fo5CoCr P t ?r±^^>t "t-Sffl 

^T'fc "3 . mntmmt^(oi^mt} (h c ) ^53000 
(oe) wi. ^m^mmm.mn (-Hn) ;45o (o 

e) &l±2 50 0 (Oe) WT, SSlK^k (Mr) tm 
faUit (Ms) i: WtfcM r /M s 0 . 9KJl±-efc?)w 

flll75S> ■tf'^itefiKdSo. 1 — 5 a t%roB?r-^^L. fiiH 
S£tt8IcOA9 5 0*52~1 0° (^JSgHT'feS t ^r^m 

9) ±|Ell®^i??^1--5 7t*<^m9 0^BJ(i. tk^ttT 

«feB^oiafi]Si*?s;gB s (T) taimt (nm) t<om 

B s • t (T • nm) ;di4 O (T • nm) tlJLT'fcS:: 

1 0) ±f5ISMSrfll9!:-r5fcJt>omi OfiOlgl^tt. ElS] 
SIJWSS t SiSB£14Jlii: rorat-, C o C r -g-^. C o C r 
X 3^^, C o X3-^^ (X3:Pt, Ta. Zr, R 
u, Nb. Cu, Re. Ni. Mn, Ge. Si. O. 

b)S(iix5V^-rixA^ia-e*>!?. C o 0-^5frS<4 3 0 ~ 
7 0a t%-Cfo.5^Pflai*5fl^^$tL-CV^5r t?r#mt 

1 1) ±IESgiSrft¥a:i-S7tii?)W^l 1 ro«WJ4. •t'ffl 
ai©Ji:$;!i5 2 O nmWT-rfcSr t^iltJSt-t-S 1 0) 

icmm<DmM.mmmi^X'^^o 

^5fl^*5|S:^:^t^^TV^Sr t^l^mt-rs 1) 7!;S1 1) 

f&-timnummi^(r>mm:fjmci3\^'^x. s.\p\mmm 

S:. N i -X 1 -X2t?*$jxS^^T-*>oT, Ni© 

2 0 ~ 8 0 a t Xl;4STa. Nb, H 

f. Zr, T i 7!)^^)il*inSl/^-ftb7!i»ia4fc»i2aUi 
Ji, X2ziSB. C. P, Si. Ge. Pt*>P>Sfftt5 
V^-ftv*»ia*fctt2aeil±T?fcS;?-y-;' bSrfflV>T 



4 ) iRfBS 2003-242622 

6 

14) ±|SBISSr<»*i-57t«)(^?^l 4<05l?«rt. JKft 
2 ) (OV>-f 1 «»C|B«6<Z>®:^fS0l:««fls:-C*>5 r t «r 

10 ^. mm.m.mwmmn (-Hn) f^:, [2i2{c^-rj:5 
■r^t. Ym^hi^c^x<omm [oe] xm-r:ii:7!>i 

[0 0 15] iSaE^fl^^RK^I^ (-Hn) 14. 

(la 2 tc^ L-fc^^ffi. ) . )S»»c. ^ c *SjE-C 
20 (lll3»C^Lfc4ft 

) o 

[0016] E4*t.ttC. AHc/HcJCOV>-Ciji?g 

-r-5, AHcii. MHft^tJ:*JV'>-c. ^(r>Mc±^^mit 

(-Ms) ikmA^<b<D?ti?-y—^m.(OMs/2{zm-f^ 

m^^&t-^<o^mti (-He) iikmt^h<o-r'i^—m 
m<r>Ms/2izisi^^mn'^&t(Dmx»>i>. ahc/ 

He 14. ±fEAH c i:H c (73ttc^ffiT-*)So 
[0 0 17] =&J*roJIJ?:(4. 0iJ;tJiTEM (igjg 

30 5o 

[0 0 181 *P^?ffl»'f'T'±;*:5^i:t4. -tOfife^J-O-^* 
[0 0 19] 

(fl?^<OlltfiW?I^Jil ^ 1 f4. *%W«a^lBfikiS^f^«J 

TV^5i^5tlBMti««c»4. ^jKttS4Sl-h»c. DcSSttTtfJ 
81 2 t . iBl^n^J^SPIR 3 i: . q^WIK 4 i: . SittJBttlSE 5 
t. (SSmSet. il?tlg|7tAS|ilBj!fcjg^$ttfc«ffigt/j: 

40 [0 0 2 0] ^^ttS^Kl i bTI4. T/U^^^^A, T 

5 =1 A-a■^^w^JR*t^s^*> ^.^^jBstg* t J4;{f 

- 7}^ V e, S ^^JS«« Sr ^tf S 

lo 0 2 1] if 9 ^&mtl.X(i. T-=e/uy7:^ify 

^•(£fflt?#5. mM,<tify:^tl.Xit. yf=-'>A 

50 tuTtt. eaffl<oie<bT>'W5=e'A. ^^iiT/u5=.^' 



7 

[0 0 2 21 0m^&m 1 i: LT(i, ilS^JlStS, 0 

[0 0 2 31 ^mttStSJi, W-^mmm.^ R a iSS 2 n m 
(2 OA) i^T. »*L<«1 nmUAT-CfcSirr 

[0 0 2 41 Sfc. m^ff^U^hofi*) (Wa) ;550. 3 
nmiJJlT (J;9»*b<»i0. 2 5 [nm] E^T. ) "C 
#55^(7321^ -^s/ K^iSS-h^-tirfciiita^^SSfT^ffli^l- 
^l^ffi^RadU OnmtAT (J;9»*L-<»i9. 5n 

mtAT, ) iDii(r)^m\'-'^'tim^--^-yh'<r)mn'^'^ 
14tc:io-r«-^Uv\ '^iJ^^iafP (Wa) fi, ^Jxti. 
«Si|a^Fi'J:^iieP-l 2 (KLA-Tencortt 

^) iPJS^SHS 0/im-e<o^cB2p*9fe$i ur 

[0 0 2 5] #;l^t^T«il)!l2{±, mm.^-y h'A^h^&^-t 

[0 0 2 6] ±m^m^rmm 2 *>:i^tt*tW75- b/j: 

St,<or\ rO*t!|4i: Fe, Ni> C o ^^tr 

W^s^S:fflv^5r r<^tt*4i: UTtt, FeC 
o^-g-^ (FeCo. FeCoV/it*) . F e N i ^-g- 
^(FeNi. FeNiMo, FeNiCr. FeNi 
S i /fif) . F e A 1 m-^;^ (F e A 1 , F e A 1 S 

FeAlSiCr. FeAlSiTiRu. FeA 
lOf£t') s FeCr^-g-r^ (FeCr, FeCrT 

FeCrCu/jrif) . FeTa ^-^^ ( F e T a , 
FeTaC, FeTaN/^if) , F e M g 3^-^-^ (F e 
MgO^it*) . FeZr^-g-^ (FeZrN/<Ct') . F 
eC^-g-:fev FeN^-g-^, F e S i FeP^ 
-a-^x FeNb^-g-ikx FeHf^-a-^. F e B^^-g-^fe 

[0 0 2 71 */cF e <lr6 0 a t %]^±-^=ft--r S F e A 
1 O. FeMgO, FeTaN. F e Z r Nl?<7>?SM^ 

[0 0 2 81 ^attTlieBS2(7)Wi: LTJi. ±IE(0(i 
;5\ C o ^ 8 0 a t %W±-^^ Z r . N b . T a , 
Cr. Mo^C0^ib'>/f < 1 1> laSr-^WLs T^/V7 



5 ) #W 2003-242622 

8 

[0 0 2 91 T.(DViVth\.X\i.^ CoZr^^ife. Co 
Z r N b ^-g-^, C o Z r T a ^-a-^^ C o Z r C r » 
CoZ rMo3S-g-^/j:ifSr»)g/it.Ot L-C^lf 

[0 0 3 01 t):JKttT*(!!ie20{!f:J^;^Hcl41 0 0 (O 
e) UAT (J;<9»*L<Ji2 0 (Oe) JKAT) i:-rs<75 

[0 0 3 1] :L<r>%mfi\icl)^k.tiSgm^1&7L^h. *)c 

[00 3 21 ^mm.TWM 2 <0l&fPm*:5ESB s 
0. 6Te;l± (J;>9i?SU<l41TJ!i;Ji) h-t^(r>ifin 

[00 3 31 *^c. *)C^14TiiSai 2 CDlSfB<^*^«B s 

(T) hmmrt^mmmmnt. (nm) t^WBs • 

t (T • nm) H^A 0 (T • nm) Ui± (J;>J»*L-< 

20 14 6 0 (T-nm) liiJi) r-fe5r:t»4bv\ 

[00 341 wm&y^W: 2 w^ffi (gai^nSiJffli^ 3 ft'J«5 

^ttTililK 2 <^^E (iai^$iJ^lK3ffiiJ<oH) i3j;t;«-t<o 
30 ifi^t;:. «clKttTttJlK2=Sr«^-rsWi|s|-*5|a55^6«3(-®e<t 

[0 0 3 51 mtciij. t^^ttTWSSS 2 JiJCj^ 
fiK^^x5)iEt6]^J^^P)|g3(D,^S!KSr^*tB^kUT, fB^S:^ 

[0 0 3 61 :i<D^mttTiffi^2(D^ffi<D^^b^ixfcg|5 

40 ^^ji. ^>j;t««tattTi<!jiii2^?gfi)cLfc^. mm^^t^ 

#ia^lc:i»i-*ife^. 4>cfiittT*IBl2rc)*Blc:)fiv^Sfi545- 
SrfifeMI- S y n -fe >^ JcgfUl Sr^Af S J; *) 
J^fifei-Sr i:/55-etS„ *<*&t)lci4. i^{SttTift)W2(D 

^tfj{c0. 3~2 0S>SaPi*l^b-C*5»t«iV^o 



{^T/^=^>-;^f;^^cK^;Sf^5r{*:^^^T♦0. 0 5%~5 O 

% (»*L<iio. i~2o%) mmm'^i.tiif:^*m 
[00 3 7] lersjsimis 3 (i, ii:±<^ieo*ssi|#tt-^ie 

[0 0 3 8] ia[6]SlJ»l®3{CfflV>P>itS*t**li. Ni- 

X 1 - X i (O^^Mt)^2 0~8 0 a t %T? 

fe2>-&^T-fc5„ N i 0^*4/45 8 0 a t %iS:SxT^ 

(0 0 3 91 rrr% X ltt^«»^{c*5tt«.4Aj^. 

5 ASirov^-rtvA^C07c^-e*j-5„ FiJx.(J, X 1 UT(* 20 
Ta. Nb, Hf. Z r ^tzHT i (DolbA^fbmitn^ 

[0 0 4 0] rr-C. X 2 J* 3 BIS. 4 BS6<Z>V'»-rix*^ 
cOtc^. *5J;t/P t t?*)S„ ■piJx«i. X2i:LT{lB. 
C. P. Si. Ge. P t<Dp^75^bSlittS l«*fc 
Ji2«KJl±07Eiil^^Jf.5:ii::4S-e#5, ^ttbSr^Jn 30 

[004 1] gBl*)*W)K^5N i T a C^^, N i 

N b C-t^. N i T a P-g-^. N i T a P t -^:fe05l/'>i' 

^IglJW^b^^xSW-T?. N i Ta-g-^. N i Nb-g-t^^ffl 

[0 0 4 21 ^ iar^»J»»^;6SN i tT a iC^-S- 

tf*t$^*^6)'iC xNi-yTa-zC (20a t %^ 40 
X ^ 8 0 a t %. 1 5 a t %S y S 7 5 a t %. 0 . 5 
a t%^2S5 0a t%) 

^^=^*5$P,(r^S5g<t^iX^OT\ N i T a-g-^SrfflV^S 

[0 0 4 3] cro'&5tS*s:i®i6ffl-efc5i:. ^r<D±Jc 
19: »t P>^xfcfiii:K1±lK«z>«8<li©fiii::^iiii--<Di2i^tt/4i J: 

^ lift® lb X rjt&mw±fl^mi J; fJ A» 

LV\ CO^%»dS0. 5at%eil±-C 



2003-2426 22 

10 

[0 0 4 41 T a co^Wa^i^- K)$5|gx'fc5 t. N i T 

t%iii±T'fc5C>;45, N i Ta C-^^Tmmr-'Mitl. 

[0 0 4 5] N i NbC-g'^JC*3V>Tt. COT-^WStt 
O . Sat %&L± 5 0 a t %eiTT-*35 Cl t imie. L 
V\ 

[0 0 4 6] N i Ta P^^JC^JVTtt. PW^^fitt 
0. 5 a t%W±4 0 a t%eATT'S)5r U 

V\ P <7)-^WS;!iS 4 0 a t%J!ilT-Cfc5 -^rt^JiJc:^ 

[0047] NiTaPt ^:^tC*3V>-C<4, P t <0^# 
fil4 0 . Sat %iJJl± 3 0 a t %EXTt?fc5 ^ ^: 

P t co^^fiTJS 3 0 a t%T'*>-5t. ^COJitcS: 

^ffJw'i'SWC-^f* UV^„ P t ro-g-^fi^i 0 . 5 a t% 

[0048] *:*JSff^ffi(75^^|E^j«#:T'(±. iBl^^J^ 
lK3WJl$SrO. 5 — 3 Onm (J:'9$f*L<t4l~l 
Onm, ) i:-r5CO*Sif*LV\ m\^UmV^3 (OW-^t^ 

5/ K i: »^ttTil6IS 2 h <D^m^'\^ ^ < -TS ^ i: 

[0 0 4 91 r<OJ?^5*S±IE«ilS*iS-C*>5t. SiilJK 

14)!g5tc:*Dtt5^^k(7)Sii:*-(*]--<7>ier^Tl4;i5ig:TL. 12 

[0 0 5 0] ifc. c:roff$jJS±|S®ia$r^;tSi:. S 

[0 0 5 1 1 ia(S]$ij?»M3(D^ffi?i^t>^(4. ^(D±\zr^f^ 

l«]$iJffll^3C0«ci¥*&a$R a Sr2 nmWTir-rSO^JJ 
[0 0 5 2] :i<r>mmW-^iS.^Ra^2nm)^Tt-ri> 
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So 

[0 0 5 3] mi^mmmsit. -eoifcustte^ti^fiii: 
v^o ^Jx.tf. ^y<ry^&^m\^^xmfS,^thfzh(Dxh^ 

XO. 0 5-5 0% m^L<aO. 1-2 0%o ) U 10 
&U^\^tztf:^^ TjUz^^^z^m^ki^m^X-O. 0 1 — 

2 0% m^]^<ito, o2-io%o ) s^^g-g^uyh 
[0 0 5 4] ^al^a^^J^I 3 1 mmm^tm 5 <^ cop^itc, «t» 

o C r^±^C o C r X S-g^^^C o X 3-^^ (X 3 : 
Pt, Ta, Zr. Ru, Nb. Cu. Re. Ni, M 
n. Ge. S i . O. N. B V^-fiXTiJ^ 1 S 

^fcji2aj[uji, ) ^mi^^^comrMx^^,. 20 

[0 0 5 5] ^rflfll4(7)C oCO-^^tiiS 0—7 0 a t 

nm«T (J:»9»ab<*il OnmJI^To ) i:-r'50;d5 

[0 0 5 7] ^ft1Bl4^5S:tt5C^tcj:oT. SE^tt 
M5 00iBr^ttSrfSd6Swi:;^s-e#-5OT% Sii:^^itj!l5 30 

[005 8] ^iE^tiJfl 5 fi, 

mUAii}^. 'Pf^ < thCo. C r , P t ^^AjtiWm^^ 
ht^^^ C r <7)^;ft-S;^i> 1 4-2 4 a t % (J:*?^^ L 
< 1 6 — 2 2 a t %>o ) > P t (D-^^mt^ 14 — 24 
a t% (J:l?if*L<Jll 5 — 2 0 a t ) "Cfc^r 

i: 7)5*^^ Lv\ mi\:mBjmtmm\^n\^x±{z.mm.-)5^ 
^-^^v^yc^>(D^:^ifi^i::^f^<7){^^^^;^Hc (p) i:SF^:fe' 4o 

^(OmUtillc (L) t;^^ He (P) >Hc (L) (D 
[0 0 5 9] ^ B^SrO. 1 5 a t %J^T'^JD 

[0 0 6 0] C r (D^mmt^ 1 4 a t %^mxh^t . 
/^V\ C r <Z)'^^S:;6S2 4 a t%^jex.5i:. 50 



) 4#gB 2003-2426 22 

12 

mfy^x^xy^W^mw:. (Ms) tgs^p^^k (Mr) c^JtM 

[0 0 6 1 ] P t 0^:fi-a;65 1 4 a t i:. 

(Ms) <!ria?p«^<t; (Mr) OltM r /M s OM;^^ 

L</^1\ ifc. P t CO^:ft-»;65 2 4 a t%^S;tS 

[0 0 6 2] C o C r P t ^'a^^tc:*5l^T^i. B^JL^JC 

t(7)r-*^/^V>;i^ Ta.Mo.Nb.Hf, Ir, 
Cu. Ru, Nd, Zr. N d ^fe ^*<lr^(f 5 w t 

[0 0 6 3] SamiJIS (c{^*:)n^at4W*^^ L.T 
fl. C o C r P t B^-^^, C o C r P t T a ^^^^ 
CoCrPtTaCu ^^-g^^^, CoCrPtBCu ^-g^ 
#s C o C r P t T a Nd^-g^^, CoCrPtBNd 
^-a-^. C o C r P t BW^^^, CoCrPtBMo 
^-n-^. CoCrPtBRu CoCrPtTa 
W^-g^^, CoCrPtTaMo ^-g^^. C o C r P t 
T a R u Ik'k^. CoCrPtNd ^^g^^. C o C r P 
t V^lh^^. CoCrPtMo ^-g^^. C o C r P t R 
u^-g^:^, CoC r P t Cu^'g'#:e>>e>S(^tt-50;&54^ 

[0 0 6 4] mmM^m.^\z^t>^:^mmmh lt 

B. Ta. Cu7&-?>ilim5 la^i^iCOTC^^^tf^- 
^fhh(r>^%\^^mt^O, 5-8 a t% 

7)5, 0. 5 a t %>*r^T*JiS5*flLfCw t tc:ct'5?am;^>5^ 

e>n-r. sa t%S'®x.rispj(c^*pL7t:®'g^, w&m. 

^(ofz^h. ^mf^^^v^mMw^mimin^m^p^'^x 

[0 0 6 51 sm:mi^m5{c^iDtihmi^umt ltn 
d. w. Mo. Ru:^^hmi^th^imma±(D^m^^ 
t^un^m:^m^. ^^hco^n^^MTb^^o. 5-15 

a t%T*fc^r i:;5S«F*LV\ ^IttbTC^fi. »a;^:ro 

0. 5 a t %*r^T'fig^iPLfcr i:I^J:^?a*;05f#^n 

-r. 1 5 a t%^m^xmm\^mmi.tzm^. atm^ 

F^^^^eu. SgMS:;^^^^ (Ku) OffiiTSr^C^ii: 

RM\ci^m^^xv^^m&mmmni:m,'p^itx 

[0 0 6 61 ^(D\3:t>>\Ch. SfiSSttlK*^!^, Z 

r, Nb. Re. V. Ni.Mn. Ge. Si. O. N 

fc'g^^SrfflV^S r t hX^ 5o 

[006 71 SitiKttJSgS J^. C o C r P t ^*tm^?> 
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[0 06 8] t,fZs Colh^^ (CoCr, CoB, C 
o-S i0 2^) irPd^-g^^ (PdB. Pd-SiO 

2m) ^^fflV^fc#S1tit^C o T b-^C o N d^(7)r 

[0 0 6 91 mx.\^. c o c r p t m^n^m i sttim 
m^^m 2 mmmmnt-r^ :l t ;6>t*# lo 

[0 0 70] S/c:. C o C r P t 1 Sfi^Stt 

[0 0 7 1 1 fiH^ttBlcoA 05O;iiS2--lO'' CDlaffl 

;t6i:. mWmit (Ms) tlSfP^^t: (Mr) OitM r 

^c^V\ 20 
[0 0 7 21 :i -T'l^9 A0 5 0 i:*^. ^I^BIcoMb^b® 

[0 0 7 31 (1) f-iJ'fSrgSt^ 

in 5 (c.i^i-i 5 ^©WlcSa^ttBS 5 ;^5?f$^^tiyt 
^>r;^iJ^Dlc, AttX^2 1 ^fiSt^u. |plSfX^2 2 
lHli?fXSI«imSS2 3(C<toT«IWi-5o 30 

10 0 7 4] ^m^2 3 COiUmi^. :Z(Dmm^2 3\CX 
oT<^ttl^;Jx^[H]«rX^2 2(7)AI*X^2 ifc^i-^:^ 
* (AWX^2 l(^5£S^2 4{C>P|"r5lE]lffX^2 2C0 

ne<D2m^ i-/c^:b-t>2 0 <t/c^5J:9i-l^:^i-5o Att 
x^2 1 ^fis.M-r^^J-(i. x^:^^DOf^^^^^t:^ 
'^^Z.ti^ZX.V7<Mxm2 KDA^^e ^mt^'^^t 

X^2 2<7)AttXi^2 l(c:^i-^:^S755 2 0 (i-7:^:b'^ 
A#tx^2 1 (DAtt:^ 0 (7)2f^<0:^iS) ^mn-T^^"? 40 
(C'Sfb^-liroo. lH]l?fX«S2 2(D5S*Sr^tttl:gg2 3t;iJ: 

[0 0 7 51 rtlt-ioT. 0 tlHl*TX^2 2(7)?^«t 

oig#.>^i^-<. \Bimxm2 2(Dim^^m^tfj:^xo^^ 

lHlWXja2 2C0A#tXta2 1 (Cj*-r5^ia[2 0 Sr. 2 0 
pi:i^9o «'?5nfc:ftS2 0 p J:»9. IK^S(c:*>i>T3f 
iS ?t S ffi ^ *P 5 w t *s t ^ o 

[0 0 7 61 (2) cz:yar>'>/tt^oSt^ 
laeiCTj^ripJ-. «ltt}«l2 3Sr. |H]|ffX«|2 2 0A« 50 
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2 0 2 0 p t/^o/t^4Bt-[a^L/'ct>t^-C. 
Dc7)f^]#^^{t^-^5r cb{c:J:«9AI+X^2 1 c7)At*:ft 
0^^^k$-yr. Akinet. l^ffi§S2 3(cJ:oT<^ffl$ 
ttfclEll^ Xi^ 2 2 (D^mt(Dmm^^irvt y 

^i^^i-^o 1*ttlSl2 3<7){4B^. 0^X^2 20^^ 
2 0;652 0 p ^/^ofc{4BJ-@*-r5fci^!). D>>^>'^ 

Tj^-t-tOT'fcao A0 5OtJ^. :y^^^^/ft«|(c: 
[0 0 7 71 SaC^I^J^St^ff^t^i. 7 — 6 Onm (J: 
Sii:Kttfll5<7)/5^;i^5 7 nmi^_Lr;fc5<t. 

xmi'f-r^(oxtij^L\<\ sitts^tis^ 5 (D/p: ^ 

6 0 nmWTT^fc^^. MS^tifll 5 rtt^^Ktt^^Ofi 

10 0 7 8] mmmiim 5 (Di^m:fnt. 3000 co 

e) &.±t^^:Lt^m^\^\^\ i*^;^;6S300 0 (o 

e) *«T*fc5t. mmw±^^(D-^x*h^^mm\c 
[0 0 7 91 mmmmn^commmit (Ms) ^tta^p^ 

(Mr) COitMr /Ms ;65o. 9 J^A±-efc^ :i i: 
^LV^ Mr /Ms 76^0. 9 5^«oa^fEg!:«!EflCfi. ^ 
S b i^i? * L < Til. \ 

[0 0 8 01 SinattBM 5 (Dmmmmmmm^ (~ h 

n) fl. 0i^±2 5 0 0 (Oe) SXT (ctf9»*U<fi 

1 0 0 0 (Oe) JL^To ) T'fc^r <i:;55$f^ ifi?fll 
^mwmmn (-Hn) 0*g§<^a^i5^jKfls:f;i, 

mfS.m^ (-Hn) (D±mit. 2500 (Oe) i:^ 
tLTV^^o ■^tbi^-b<7)i§&mE^?f^^^W(-Hn)^t#J: 

Stt^biSm^-;^ > h (v I s b) f^^t L 

[ 0 0 8 1 1 SiS^ttiS 5 ^fBiK^<7)¥i^mi;i5 5 
-1 5 nmT*fe5:ii:;65»*H/\ -(^^^JKfSf^, {RJ 

X.flfiii[^ttfii5(7).1^^0©-^^TEM (SiiMST-^aSc 

[0 0 8 21 Sa?attlK5<?>AHc/Hc*^0. 3WT 

(i«9»*b<liO. 25tJlTo ) X^^:r.tmi'^L 
V\ AHc/Hc;d50. 3J[^TT&5^. ^ttfei^^CD«St 
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[0 0 8 3] f*SJK6(iSiimi4fll5 0Jg:ftS:ISSC<Jr t 

^iJx.(fC. Si 02, Z r O 2Sr^t^t>CO;i5^fflBIigT' 
[0 0 8 4] («fS® 6(^l?:${i, 1~1 0 nm<bi-§(7) 

[0 0 8 6] ^mmo:>mm.mmmm^h^x\^^ gai^M 

^fl«;d5N i -X 1 -X 2T-*^iX. N i <0-&:fir^;65 2 0 
--8 0 a t%T\ X l;^^Ta. Nb, Hf , Z r. T i 
7^^b3^*m5VN-rtt;6-lffl^7tli2S«±. X 2;6^*B. 

Si. Ge. P t 7!>^^il^^tL'5l^-ri^75^1ffi^ 

[0 0 8 71 mMh€wmtit.. mmh%'tm^^{z< 
v^#^4<D- <bs:s*-t-^o mmh€i:it. mm\i^^yh7b*- 

[0 0 8 8] iii8(i, :^mm(Dmm^mmi^(Dm2<Dm 

10 0S9] ^iKm^^nS{znC o Sm^^-^^ CoC 
r P tX4^^ (X4:Pt.Ta.Zr.Nb. C 

Re, Ni, Mn, Ge, Si, N. B/6^?>^ 

i^tL^vN-ftL7^*im*/cfi2aj!^±o ) irm^^^^comi- 

10 0 9 0] ^iKm^mSit.^ ^mt}Hci!>^5 0 0 (O 
e) «± (»*L<fll 000 (Oe) W±) 

lO 0 9 1 1 *i\m:5"IS8 0^^(i, ISOnmj^T 
(iJ4L<li7 0nmjWT) Xh^ :i ti!tm^ ^ 

I 0 0 9 2 I ^iKm^m 8 fl. *k^ttTfl6lg 2 t >S^j^;^ 
lO 0 9 3] 7l<^\^:&K8^i9:(1-5r i:tcj:t). <tO^ 
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^ttS^ 1 i *i\«:&J!i 8 t <Dm\,z. C r -g^^tt JN-^ B 2 

[0 0 9 5] ±m<Dmmmm(Dm^Bmm{^(omm:^m 

10 0 9 6 1 7i*3\ ±|E«^^ie^j^<*:<7)»{3i:^&(C4y^^ 

ttf^i.Ki't&mi t^m^Tmm2 t(Dm\c^iKm 

8 ^fM-r ^Xg^^^ii:^ c hX^ 
10 0 9 7] IMTXSr^rtclftPj-r^o 

S-r^o i£^^^l-iJ;DT*4g(i. — iJ'J:^ 100 

-4 O 0°Ctc:*Di?i^ft'5o #^^tiS*Kl_bir. ©:^ttT 

— ^y ^^ffiV^TDClfeV^^j:R F-^>/^> 

^m^^l O '-1 0 ^Pa ^*^*-C#Mi-5o ^-^V- 

9o :z<Dt^. M^-r^y^y—it.O. 2'-5kWi:L. 

[0 0 9 81 ^mmTmm2i:^mmmtm^i-^y<'7 

^^iaSi5i-s;iir(;iJ:oT5 0'-'4 o 0 n m<?51[I/¥-ej^ 
[0 0 9 91 ©cattT«l!l2Sr?f?^i-5^Jcii. 

mm^ms!\zmfitx^ ^(oxij^ uu>o *fc«tt*t*^i: t 

Tfi. FeCo^^^ (FeCo, FeCoV/^i^) . 
F e N i (FeNi, FeNiMo. FeNiC 

r . F e N i S i fj:tl . F e A 1 m^^i^ (F e A 1 , 
FeAlSi. FeAlSiCr. FeAlSiTiR 
u. FeA10/.^if) . FeCr^-g^^ (FeCr. F 
eCrTi. FeCrCu/^irO . FeTa ( F 

eTa. FeTaC. FeTaNfjiif) . F e M g ^-g^ 
^ (FeMgO/^if) ^ FeZrm-a^tfe (F e Z r N^i 
if) . FeC^^^. FeNT^^^, F e S i 
FeP^-g-^. FeNB^-a^^, F e H f Fe 
B^-a^^. F eSre 0 a t%tJlJi-^:t1-^F e A 1 
FeMgO. FeTaN. F e Z r N Sr^(f 5 CI i: ;dS-C 
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#5o ^ C oSrS 0 a t%i;X±^^L.^ Z N 

T^>rU>'r^t»igSr^LTV^'5. C o Z r 
CoZrNB^-a^^, CoZrTa^-g^^. CoZrC 
r^-g-^. C o Z r Mo^#:&*Jffig/^t)<^t LT^ff 

[0 1 0 01 ±m<7)^-^^y hitmmm^^ix^^^^- 
[0 10 1] ^m\tTmm2 ^jfrni^tcm^. ^(omm 
^mit-r^T.m^^^'^^(Dmj^i.\^\ m^{:^^mit lo 

[0 10 21 $^et4TWl2^ff^figm. iar^^iJWiSr. 
5-3 Onm ( J: «9 »^ L < «^ 1 1 0 n m) OHJfi-C 

[0 10 31 iafS3$ij^j!i^?g^-f §gg(-fi^ iar^©Ji»Bl 

h<D«-5|SfJi. Ni-Xl 

— X a-e^^ns-g^t&T-fcoT. n i o-g-^fir^;^^ 2 0 — 

8 0a t%-r. X l;i>STa, Nb. Hf. Zr. Ti;6^ 

e>ii*in^vNTtb75^ia^/c(i2ai^±. x2;j5b. 
c, p. Si, Ge. p t7!^>^il^^^^5^/^-r^^.7&^lffi^ 

[0 10 41 M^i^Mmm<7)mm:im\^^^>^y<^y^m^— 

^y hCDUm^s NiTaC-^^, NiNbC-g^^. N 

1 «T*fc5 r t LV\ 30 

[0 10 51 iaf^$^WjKO?F^^^CfflV^^><;^^":y^ffi:^- 

xNi-yTa-zC (20a t %^ x S 8 0 a t 

1 5 a t%^y ^ 7 5 a t%, 0. 5at%^z^50 

a t%) r-m^th:6mfi^x-h^ztmi-^L.\^\ 

[0 10 61 m[^mmm3(Df&mm(7:>^:^ic^ ^o:>±\c 

^^^H^T'O. 0 5-5 0% L< JiO. 1-2 0 40 

0 1-2 0% ($J*L<fiO. 0 2-10%) 
L j^c :^ ;i W a ( ;i ffl I ^ ^ ix -5 o 

[01071 mi^mmsM^mf&Ltz'ik. mmmi^msi: 

[0 10 81 ^y<^:^i$'^-i^^y h<DUni^. Cr(D^m 
a:;65 14-'24at%. Pt <D^^M^^ 1 4 — 2 4 a t 
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[01091 ^J;t(l\ Co20Crl6Pt4B (Cr 
^*^2 0 a t%. P t^#'^l 6 a t %. B^fl-^4 
a t %) ol8Cr20Pt4Cu (Cr -^^^ 1 
8 a t%, P t^^4S2 0 a t Cu'g-**4 a t 
%) . Col9Crl2Pt6Ta2Mo (C r ^^-^ 
1 9 a t P t 1 2 a t T a -g"*^ 6 a t 

%. M o 2 a t%) , Col8Cr20Pt2C 

u 2 R u (C r 1 8 a t %. P t 2 O a t 

%s Cu^:^^2at%. R u -g*^ 2 a t %) Oftil, 
C o C r P t B^^^^ C o C r P t T a ^^^^ C o 
CrPtTaCu ^-g^^, CoCrPtBCu ^^^^ 
CoCrPtTaNd CoCrPtBNd 

C o C r P t BW^-g^^, C o C r P t BMo^-g^ 
CoCrPtBRu ^-g^^ttl^^^tf ^ C <t 

[0 1 1 oj ®:attTM^fll<7>ifirfe]^iHlpiIi:S[i[^i4^i: 
iOFpltCl^pp^l^^^tj'^^^tj;^ CoCr-g^^ (Cr(7>^ 

*afi2 5-4 5 a t%) ^J®3t4i: Lyb^^/N*^/^^^'— y 
y ^^fflV^5^;);65^f4 LVV CoCr^^tLXi^^ C 
o C r-g^^-^C o C r X S-g^^-^C o X 5^^ (X 5 : 
Pt. Ta, Zr, Ru. NB, Cu. Re, Ni. M 
n. Ge. Si, O. N. B;<»>ibjgtfn5 V>-rtL 1 

Jli:CO^t#^^iat^^V^-C. Big^;65la t%JL^JiCDm« 
(C:*5«t5C rSiS;55 4 O a t %J[iilTi: JfeS 5 

[0 111] aiSj^ttS^ff^^Lfc^. <2^^*p<^:^jfe. m 

[0 112] mmM±iiatii^^m\^ft^cy<-:7yi^ 

>^-hi^^j:t'^m\^-xm^}^mmmi:mfS.'r^o 
[0 113] :^^mic^it^<>xmmi.fzmm.mmmm^. 

T. N i <D^^m^^2 0 — 8 0 a t %X\ X 1 t^T a , 
Nb, Hf, Zr, T i 7:)^^51{ftb.5VN-rtl;!)*ia^fc 
fl2ffii^Ji, X2;^^B, P. Si, Ge. Pt;^^e> 

iitfixs vN-rn^i^ 1 ffi^ fci^ 2 m&.±xh^mMmmm 

^mmmi^^^\^±Lx\^^^(ox\ i^mst<omn(Dmmn 

[0 11 41 0 9 ±mmn^mm{^i:m\^^tcmn.^ 

n±mw:i^. mnmmmf$i i o t . m^mmmi^ i o ^ 
^^mm^-\ti>mi^mm^i i ®:mis»jKf*:i o{c 
mm:mmn±ir^mm.^y k i 2 i:. ^y KiEi&sp 1 
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[0 115] ^^-^5/ Ki 2 <t Lxi-x. mm.^mm(D^ 
mm^^y h*i:mff^-t^zt/i^x-^ m9 (b) ic.t^-t 

ti?ija@i2b^. 2 c {-i^(t^tLfc=i 

-f/H 2 d t**i-6t«^^J0t>OSr^^ig^cffll/^5^i:;6i 10 
[0 1161 -htB^«^ie^W^feigglcJ:ix(l\ ±1S^^^ 

[0117] 

immm] sit. mmm^7ni.x^mm(Dj^m^mi:m 

^>/W<tt$SC- 3 0 1 0) CO^M^-y >'y<f^ici|X0L 

iiJiS*^^i X 1 0 * p a t^j:^^xmu^^>^y< 
\h^mni^ti^ik. rcD;«f^>^S«±(;i8 9CO-4 Z r 
-7Nb (0 0-^^48 9 3 1%. Zr'g':g-S4at 
%. Nb^^a? a t %) — </>y h^SrfflVNT 1 0 0 
"Ci^T(Omm^^X 2 0 0 nm(D^mi^TmM2^:^y< 

^ J: f9 u fco r (omcom^m^mm. b s so 

(T) tmW t (nm) CO^gB s • t (T * nm) ;5^2 

4 0 (T-nm) T^fc^ :i i: ^JiiS^e^4#i±ay:^^g 
(vsM) xmrnx^tio 

[0 1181 »:V^T. S4SSr2 4 o^C^cjp^Lr. ±ie 

tk^ttTlftSIitC, 6 0 N i - 3 5 T a - 5 CiJ' — y>> 
h^fflV^T 1 0 nm(7)iBr&]S!Hmf 3 ^ffML. 6 5Co 
-30Cr-5B (C o^W4 6 5 a t C v^^m 
3 0a t%. B^*rfi:5 a t %) ^-^^^ ^*fflV^T5 
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nm(7)«l3FBiai4. 64Co-17Cr-17Pt — 28 
(C o-a^Se 4 a t %. C x^^mi 7 a t %. Ft 
^^1:1 7 a t%. B#*l:2 a t) ^->f y ^^fflV^ 
T 2 0 n m(7)SiEjKttj!«5 S:Pii^:ff^^L5to ^^ib\ JilS 

tLXTyU=f>i:m\^\ f£^0, 5 P a fCT/SfliUfCo 
[0 1191 2fel^-C. CVD&(c:i«9 5 nm(Df*5S8l6 

a;if y in~7^yU;i.P,/j^^jg|ytBl7^?i^;^KL. IK^IE^JSE 

[01201 (itgf^y 1 - 5 ) ifir^$ij^^iiji 3 (ommic^ 

V^T. 6 5 N i -3 5T a ^->5^:y h (^mH) > 6 
ORu-4 OCoiJ'-y^y h (M:t550ij2) . C^--yy 
h i]:tmm3) . 1 ON i - 7 OT a - 2 0 C^— 
h (itetm4) . 8 5N i - 1 OT a - 5 C:^^ — ^^T*-/ h 

[0 1 2 1 J (3ljS£0iJ 2 — 1 7) ^1 {c^t/cct 

f^wflij!i3<7)mj5Ri:jf:$s:^;tyhUji^(i. mmmi^zim 
\:^xmummimi:i^m\^tzo :i*hh^mmi6j:x)^^^ 

tB^Wit4*1±Of¥»^, *IIGUZ I KttSiy-- K^-r 
br-^^^if RWA 1 6 3 2, >-><.i$'>' KS 

17 0 lMP^^^/^Tffi|J^LfCo IS^S^4#14co|?{ffi(c 

5 2 O k FC I Lrsij:^L^o 

[0 12 21 mmh^^w^ mmh^^wm. mmm) <d 

If 7 0*C<7)^fe{4=TT'te^a^S 5 0 k F C I (cr» 

>pJ-i-5ai;'^<?:>iSS^Sr (So-s) xioo/ (Sox 

3) \z.^^\,^x%m\^fz^ z.(n^\z.^\^x . %o\%m%. 
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